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IMPROVING WATER (QUALITY THROUGH WET CORRIDOR RESTORATION:
Cosumnes River Preserve Water Quality Monitoring Program.

Applicant: Department of Fish and Game Water Quality Laboratory, at Moss Landing
Marine Laboratories, & the Watershed Institute, California State University Monierey Bay.
Project Description: The Nature Conservancy's Cosumnes River Project is one of the
Dest walershed restoration programs in the state. It is successfully recovering water and
-elated ecosystem services as it restores CALFED priority habitar and specics- all part of
our endangered freshwater ecosystern. The restoration af wet carridors is the most
Lmportant action we can take to.improve water guaiity throughout the state, and particularly
along the drainages into the Bay-Deita systern. Naturally vegetated dvers, creeks, and
marshes are one of the best water pollution filters known, Wetland vegetation and
associated habitat combine to create a thick ecological sponge which physically filters
sediment and organic-mineral aggtegates from surface water. The high surface areas of
these small, complex particles are active binding sites for many of the chemical
contaminants from the watershed. This biojogically active filter also caprures and degrades
chemical contaminants. Microorgamsms live on piant surfaces and especially on and in the
sediment. These biochemical facteries capture, degrade, and recyele many chemicals. For
example, nutrients such as nitrogen ate used directly by the living plants. The overall resuit
is considerable improvernent 1o water quality.

The Cosumnes River project area is impacted by many farm drainages that can be
filtered through wafer management areas; ard is located along a watershed gradient of water !
qualirty with tidal inputs from the Delta. Since it is the only major river in the valley without
a dam, the transport of metals from this waiershed may be unique to the Bay-Delta system.

The Cosumnes River project has initiated a nutnber of realistic restoration projects that

- will enhance ecosystem services, especially developing water management systems that
improve water quality. The projects are fundamentally experiments that can be tracked to
determine how water quality improves under varying land use reatments. One land use
treatment in progress is the expansion of the channelized river by opening dikes in locations .
where the river histonically flowed, creatimg ecologically engineered secondary dikes that
define a more natural river area and protect adjacent land use. The colonizing wetland filter
will remove garbage, suspended sediments, nutrients, and other chemical contaminants
from water. Another land treatment develops wetland farmming within the low flood plain
next ta the expanded river- for rice producton, wildlife habitat, and improved water
quality, The inflow water to the rice fields i$ normal brown: the outflow is clear, Other
weatments include construction of wetlands along irrigation ditches, and water management
areas for roosting and nesting waterfowl.

We propose a water quality monitoring program aimed primarily at assessing the
success of restoration efforts at improving water quality along the Cosumnes River, The
experiments are in progress, and more are planned. We have already developed and
initiated a similar water quality monitoring program in the Monterey Bay area, again
targeting the success of wet corridor restoration. The Cosurnnes River project is a
magniricent water quality experiment, with many clear signs of success. This shouid be
documented and presented to the widest possible audience (see complementary Ingairy
from the SIVA Center and Watershed Institate, CSUMB).

Approach/Tasks/Schedale: The Cosumnes experiments are important to dogument
becanse they concern the best management practices to improve water quality; they are
reaiistic because of the large spatial scale; and they are well designed because of ¢ontrol
sites that are also available as well as replication of large experimental units (e.g.. rice
fields, recovering wet corridors, waterfowl ponds, and irrigation ditches). Water guality
rmonitoring statinns will be locaied where water first flows nto restored wet corridors or
other water managerment areas, within the system, and at cutflow sites to document
changes in water quality (see attachments). Sampling locations, times, and target
measurements will be integrated into existing water guality monitoring programs up and
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down tae river, primarily the regional monitoring program. However, most of the
monitoring will be done within the preserve associated with its large-scale experimental
restoration areas. The numper of stations, site replication, experimental design replicatior.
tim:ng, and target measurements will be developed for each experimental opportunity. In
general, water quality will be monitored in a step-protoco! (developed and tested in
Monterey Bay with EPA and SWQCB support), Le., proceecing to the next step of
assessment if the data from the Iirst measwres indicate degraded water quality. Sediment |
and nitrate in waler will be used as a general indicator of drainage inputs, particulariy from
farm, dairy, and grazing land. These inputs will be monitored at peak rainfall and at key
seasans at inflows and ouatflows from the restored wet corridors, other experimental sites,
and reterence or control areas. If high nuirients and/or suspended sediments are present or
other information suggests a significant water qualily problem, then a stepwise monitoring
will be done for pesticides, herbicides, and other contaminangs by first sampling the tssues
of fresawater clams {(Corbicula is commonly used in California-see attached table), then in
sediments from depositional sinks, and then in the tissues of indicator native species. In the
event of extremely poor water quality conditions, we will conduct a series of realistic
bioassays to target the pimary chemical contaminant. Bivassays have not been required in
our previous restoration monitoring. Changes in water quality can also be photographed,
patterns can be quantificd from these images, and the pictures and data disseminated to a;
target audience, for example using a multi-layered computer map (see the Inquiry proposal
from the STVA Center and Watershed Institute, CSUMB).

Justification for Project and Funding by CALFED: The Cosumnnes River project
is ane of the best examples of river restoration and water resource enhancement in the state.
The 1mpacts on water quality are highly posmive and essential for water reuse. The success
of the project should be assessed through a water guality monitoring program that can lead
directly to accurate estimates of the total mass of pollutants removed per acre of habitat
under different restoration treatments. The experiments in progress at the Cosumnes River
Preserve already involve a broad range of water quality enhancement practices that are
scologieally sound, sustainable, and economically eritical to the future of water reuse. In:
addinon to significant water cuality imiprovement, the wetland sponge is critical for surface
water retention, ground water recharge, flood protection, and biodiversity. Along with
water quality improvement, these are the major water resource values essential to a
sustainable watershed for the present and growing hurman population. Results of our
analyses are likely to show that restoration is a very low-cost solution to poor water quality
and provides the highest, sustainable ratum in water resources and their ecosystemn
Services.

Budget Costs: The direct costs of the proposal are $3180,000, the indirect costs are
$45,000 (25%), and the total is $223,000,

Investigators: The principal investigators are Mark Stephenson, the Director of the Fish
and Game Water Quality Laboratory, Eden Rue, Professor of Water Chemistry at the Earth
System Science and Policy Insiitute at CSUMB, John Oliver, Adjunct Professor of
Ecology at Moss Landing Marine Laboratories and Restoration Coordinator at the
Watershed Institute, and Rich Reiner from TNC Cosumnes River Preserve. The Monterey
group developed and implemented the water quality monitoring programs for the wet
corridor restorations of the Watershed Institute, with support from DoD, EPA, Regional.
and State Warter Boards.

Monitoring and Data Evaluation: This proposal is pessible because the Cosumnes!
River project is already implemented and successtul: it needs 1o be monitored to assess and
report success in a variety of private and publi¢ forums. We will use research protecols for
monitoring and evaluating success used by us and approved by EPA and SWQCB.
Coordination with Qther Programs/Compatibility with CALFED OQbjectives:
The proposed water quality monitoring is an excellent examples of realizing important
CALFED objectives, and can be well coordinated with local, slate and federal groups-
inclucing regional monitoring using macroinvertebrate indicaters of water quality.
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Examples of natural wetland filters restored into a formerly unvegetated ditch |
along Natividad Creek. Water quality improved significantly.
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Restored wetlands created by excluding cattle and blocking drainage ditches
now dean runaff water from Moon Glow Dairy along Elkhorn Slough.
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Tubidity Units

Nitrate Concentraticn {(ppm N O3}

Hansen Turbidity Measurements
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Turbidity amxl nirate measurements at three sites through the drainage of
Hansen Stough Restoration project dunng the wirter rain events of 1995-1996.
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Pesticide Removal in Ongoing
Wetland Restorations

Pesticides in clam tissue (ng/g) exposed for a month at the water inflow and
outflow areas of Hansen Slough and Natividad Creek- wet corridor
restoranons in the Monterey Bay area. The most abundant pesticides are
removed by the developing weiland filter, with the major exception of |
persistent, high DDT in lower Hansen Slough.

Natividad Creek Pesticides

Pesticide Water Inflow Water Qutflow
total DDT 4007 1447
toxaphene 3140 2340

Hansen Slough Pesticides

Pesticide Water Inflow Water Qutflow
total DDT 124 4042%%
Dacthal 3370 689
Chloropyrifos 712 179

+*+ historically concentrated in a major wetland sink.
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